GENERAL INDEX TO VOLUME XII. 


Absorption of light in space, The, W. H. S. Monck 
Of heat in the Solar atmosphere (note) 
Lines; on the geometrical construction of the oxygen—great H, great B, 
and @ of the solar spectrum, George Higgs 
Absorption, Selective — of gratings, F. Paschen (note) 
Spectrum of oxygen (note) 
Spectra of copper salts, On the (note) 
Academic arithmetic by Webster Wells (notice) 
Academic geometry by William F. Bradbury (notice) 
Air, On the dispersion of, C. Runge 
A proposed method of determining with great exactness the index 
fraction and the dispersion of, B. Hasselberg 
Algol, On the variable star, Wm. Ferrel 
Alkalies; The ultra-red spectra of the, B. F. Snow (note) 
Altitudes, Blueness of sky at high, E. E. Barnard (note) 
Amateur study of astronomy (note) 
Ames, Joseph Sweetman; On the probable spectrum of sulphur 
The work of Keyser and Runge on the spectra of the elements 
Asymmetry of the concave grating 
Andromedes, J. Maclair Boraston 
Approximate times when the great red spot will pass the central meridian of 
Jupiter 
Arequipa, South America, Harvard college Observatory (note) 
Argus, The spectrum cf vy, W. W. Campbell 
Asteroids, Photometric observations of the brightness of (note) 
Seven new (note), (see minor planets) 
Some effects of a collision of, Severinus J. Corrigan.............:c00:ccccceeeeeeeeeees 
Discovered in 1893, Numeration of. 
Astronomical and Physical society of Toronto 


95, 191, 287, 383, 479, 575, 766, 861, 939 


Astronomical congress at Chicago (note) 
Work at Harvard College Observatory (note) 
Exhibits at the Columbian Exposition (note) 
Day, Proposed change in reckoning the beginning of (note) 
Journal prizes (note) 
Observations at the Royal Observatory of Prague for 1888-91 (note) 
Photography, Probable advantages, of short focus lenses in, G. M. Searle 
Society of Baltimore (note) 
Society of the Pacific (note), 478; Publications of (note) 
Clocks, A new escapement for, (note) 
Spectroscopy (note) 
Glossary by J. E. Gore (notice) 
Astronomy in 1893, W. W. Payne, 102; in current periodicals (note) 666; in 


Russia, S. W. Burnham, 595; Neglected field of, J. R. Eastman 126, 


Physics and chemistry in primary and high schools (note) 
Popularized (note) 


743 
176 
641 
574 
283 
471 
577 


315 














944 Alphabetical Index. 





Astro-photographic chart, Harold Jacoby, 117; A micrometer for measuring 


SME ORAS, Wc EA, MN. ARNON sc casvcscoccacuscepnosisscucesnnaongsseresedeicascueuessteecamecas 588 
Astro-physical notes...............cceccceeeeeeees 73, 171, 270, 362, 461, 560, 640, 752, 845, 924 
Astro-physics section of the congress of astronomers (MOte).............ccsccceeeeeees 640 
Asymmetry, On a certain — in Professor Rowland’s concave gratings, J. R. 

Rydberg, 439; of the concave gratings, Dr. J. S. Ames (note).............. 562 
Atmosphere, The absorption of heat in the solar (note).............cccccccesesseeeeeesees 463 

De IN ECE os nics icc cadanccsphcuiecpenociccccecocesesatsasatsacinakuesoeetocciees 473 
Atmospheric refraction at Madison, Wis., George C. Comstock................000000 769 


Aurige, Observations of Nova — from Nov. 9 to Dec. 14, 1892, W. W. Camp- 
bell, 149; The hydrogen line Hf in the spectrum of Nova — and in the 
spectrum of vacuum tubes, Victor Schumann, 159; Recent observa- 
tions of Nova (note), 174; Nova, Isaac Roberts (note), 270; Note on 
the spectrum of Nova, William Huggins, 349; Notes on some recent 
observations of Nova, W. W. Camphell, 417; The temporary star in, 
A. L. Cortie, 521; On the bright bands.in.the. present .spectrum of 
Nova, Dr. and Mrs. Huggins, 609; Concerning the nature of the spec- 


CHEST Mowe, WW. Came BOth .. i......0sceccccccccccssecsecessececacocoscussesscesaacons 722 
Auroras, The magnetic storm and — of Jan. 7 to 10, 1886, M. A. Veeder...... 449 
Aurore, Systematic study of, W. W. Payne........ccccccccccscccccssssssssetstsssssssereeseesens 602 
PRG URE, OO CME ao isc. nisin siccescsniecsecsevsesssdunersiveessatecocoossbessseessiedees 689 
Balance roof for telescope buildings, A. E. Douglass, 207; Charles A. Post...... 400 
Balloon, Meteorological (nOte)...............:::ssesssssseessssssesssssnssccesseesesesessesrenseeaees 366 
Bands, On the bright, in the present spectrum of Nova Aurige, Dr. Wm. and 

I IN cis 3b5gcosse snsccacsenactaabethesreeaoisns risahohiebeiiuhbactesiiibsiias 608 


Barnard, E. E., at Goodsell Observatory (note), 280; Blueness of the sky at 
high altitudes (note), 750; European visit, (note) 570; On the period 
of the fifth satellite of Jupiter, 788; On a wind screen for large refrac- 
tors, (note), 762; Remarkable transformation of Holmes’ comet, 
(note), 180; Wind at the Lick Observatory, (note), 573; November 


meteors (note), 938; Photographs of Brooks’ comet (note)................. 937 
Becker, L., The spectroscope of the Royal Observatory of Edinburgh............ 542 
Belopolsky, A., The spectrum of 6 Lyra (note).............ccseescceeeeeeeeseseeenseeeeeeeeees 174 

Researches on the spectrum Of 6 Lyr@.........ccccsessesssssessssessecsssseceeeeceeeeereceees 258 

On the Sun’s rotation as determined from the positions of faculz........ 632, 637 

Berberich, Course of Holmes’ Comet during the summer of 1892 (note)......... 83 
Bigelow, Frank H., Predictions regarding the solar corona of the total eclipse 

ER I oie cs ac ocaiticbide Tost ocascdaiceadbesvonteceasevecge ites keen anicbtaeeods 97 

The two magnetic fields surrounding the Sun...............:cccssssscssesseserereeeseee 707 

Heliographic longitudes referred to the solar magnetic prime meridian...... 821 
Binary star 8-416, Orbit of S.Glasenapp,.402; 20 Persei (6 524), Orbit of, S. 

RRO 25 5s assts.cava2cccencupntadplawaspoontadeeerannddsdhtucetecesaadesstebeabesecaigtivoews 499 


Binary stars, Spectroscopic method of determining distances of, Dr. Rambaut 
(note) ,273; On the application of Doeppler’s principle ta the motion of, 


Blueness of the sky at high altitudes, E. E. Barnard (note)..............:ccssssceesees 570 
Bolometer, On the history of the (mOte)..............cccccccccsesssscceessesseeeeeeseeeeeeeees 78, 465 














XUM 


Alphabetical Index. 945 








Brooks Comet (1892 VI), (note) 663; Brooks, Wm. R., discovery of comet ce 


ORO ose Laps cates GaNii sacs eatin ecncaaesnats ds dacadustni satel seiasmatadonesicsdeesueinataiaseeieeiavios 854 
Brown, Miss E., Unusual,appearance in a sun-spot, (MOtEe)..........ccccceeeeeeeeeeeeees 74 
Bureau of measurements of the Paris observatory, Dorothea Klumpke......... 783 


Burnham, S. W., Astronomy in Russia, 595; The double star 95 Ceti (A. C. 2) 
681; The Lick telescope disturbed by wind, (note), 572; Lunar pho- 
tography (note), 377; The motion of 6 Eridani, 587; Netes on T. E. 
Espin’s ‘“‘Micrometrical measures of some double stars with new 
companions”’ (note), 282; The orbit of OY 285, 586; The orbit of 
9 Argus, (f 101), 494; Orbit of 70 Ophiuchi, 585; The orbit of 37 
Pegasi, 678; The orbit of 6 416, 792; The period of 20 Persei (3 524), 


404; The period of = 1785, 397; The system of € Cancri................0000 872 
Elected professor of practical astronomy at Chicago university (note)..... 938 
Buttvicl; -Harmest: Meteosat] cocci coc cicsccsseseccanciensdace loocavscsevnccassbczsdseteuaenics 374 
Cadmium, Comparison of the international metre with the wave-length of 
CRM AMIR ORE 2S Pa NCCE sian cascada scicnseis ws Sad sccnnndasnadsseddessaceuteaaiteocene 556 
CRUG CUED ORINICRE COIROG io iscsi cis iceticadcasescocnidcenenssiaccessbagisadsasanteceiaationen 287 
Campbell, W. W., The spectra of Holmes’ and Brooks’ comets (f and d, 1892) 57 
Observations of Nova Aurigez from Nov. 9 to Dec. 14, 1892............ ceeeecees 149 
Notes on some recent observations Of NOva AUrig2®........cceccccceelecesessseeeeeeee 417 
The spectrum of y Argus, 555; The spectrum of comet b, 1893 (note)...... 652 
Concerning the nature of Nova Auriga’s Spectrum.......ccccecccceeseeeeeceeeeeseeees 722 
Hydrogen Envelope of the Star DM + 30°.3639.............ccecccceccseeseeeeeeeeeeeee 913 
Catalogue of 3415 southern stars (mOte)..............csseccccccsscssssccccessssserecceeesssseces 473 
Celestial handbook and celestial planisphere by Poole Brothers (note)........... 382 
Celestial mechanies, Columbia college lectures on (nOte).............0.cceeseeeseseeeeees 666 
Chance coincidence, On the probability of — of solar and terrestrial phe- 
SCOR GOR Th TN wari asc bask cena sca ca snticnicndcnececenesacdcdadiacaosuedencea 167 
Change of sensitiveness in dry plates (nOte )..........cccceceeccceeeceeeeeeeeeeeeeeeeeeeeeeeeaes 860 
Chandler, Chas. H., Silvering glass mirrors (NOt) ............ccceeceeeeeeecceeeeeeeeeeeeeees 93 
Chart, The astro-photographic, Harold Jacoby..........cccccccccccsseceeeseceeeeesseseeeeeees 117 
Chicago Academy of Sciences — section of mathematics and astronomy, 
George E. Hale (note) 94, 285, 477; T. J. J. See (mote)... eeeeeereeeee 940 
Christie, W. H. M., A micrometer for measuring plates of the astro-photo- 
SMI CRIN sas 5 sce ssc cic cance RSs ca duced hetescs sh thetonaeneseuntsteaneerteetleten 588 
Chromosphere, The solar — of 1891 and 1892, W. Sidgreaves.............cccssseee 539 
Circular concerning the Hodgkins fund prizes, S. P. Langley (note)................ 560 
Clark, Alvan G., Great telescope of the future.........ccccccccesseseesssseecseeseceeeeeceeeees 673 
EGUBITIATIER: OE CURCBOII IOI, ssid cdinsscothccsinicososasnaseissenssceqsucccavesesntaadseesniiaieentan 319 
Clerke, Miss A. M., The distribution of the stars.............ccccecceesesseseessesteeeeeeeeees 515 
Miss Clerke’s history of astronomy, A new edition of, (note).................008 846 
Coincidence, On the probability of chance — of solar and terrestrial phenom- 
Ms CRON NR i, aaa sas case resis cates cscs cncathidtssintanietidaeieeecsccmteteebes 167 
Collision between two asteroids, Some effects of, S. J. Corrigan.......cccceseeeeeeees 304 
Colored stars, A new catalogue Of (MOtE)..........ccceecceeesesesecessssssseeserseseeseeeeenenees 925 
Columbian knowledge series by Professor Todd (note).............ccssesssssessseeeseeees 479 


Comet 1886 VII (Finlay), Ephemeris of, 469, 663; Passage through the Pre- 
sepe cluster, S. Glasenapp, (note), 759; Search ephemeris fer (note).... 372 

1889 V in Jupiter’s satellite system, J. A. Parkhurst (note), 856; The 
COPE: COE, RC, WU aa sen scccs sattsbacine Teiceitscccendeibtaveceecacasbacvcabiastcadsauasaied 793 
1890 III, (Coggia, b 1890) Definitive elements of (note).............cccceseseees - 37 











946 Alphabetical Index. 


Comet 1892 I (Swift, a 1892) Ephemeris by H. C. Wilson and Miss C. R. Wil- 
lard, 184; A. G. Douglass (note), 202; H. C. Wilson (note), 184; Pho- 
tography of the Spectrum of, E. von Gothard (note)............::ceeseeees 645 

1892 II (Denning c 1892) Ephemeris for February and March.............00+ 184 

1892 III (Ho'mes f 1892), Appearance of, David E. Hadden, (note) 278; 
The Asteroid collision hypothesis—Answer to Mr. Holmes’ objections, 
Severinus J. Corrigan (note) 474; Course of, in 1893 (note) H. C. Wil- 
son, 83; Disintegration of (note) 176; Drawings of, by W. F. Denning 
(note) 371; Elements of, by Kreutz 83, Berberich 83, Schulhof 83, 183; 
J R. Hind 369; Ephemeris of, by Berberick 83, A. G. Sivaslian 84, H. 
C. Wilson and A. G. Sivaslian 183, from A. N. 3153 370, C. A. Benton 
(A. J. 305) 854; J. R. Hind, 935; Physical appearance of, H. C. Wilson, 
31: G. W. Hough (note) 180; T. E. Seagrave (note) 84; W. W. Payne, 
18; New outburst of light, H. C. Wilson (note) 179; The outburst of 
light, E. O. Lovett (note) 277; Propable origin of, Severinus J. 
Corrigan, 24,99; Probable relation to the zone of asteroids,} Daniel 
Kirkwook (note), 182; Recent phenomena of, Severinus J. Corrigan 
(note) 182; Remarkable transformation of, E. E. Barnard, (note) 
180; Spectrum of, James E. Keeler (note) 272; Suggested origin of, 


Edwin Holmes (note), 370; Perturbation and ephemeais of.............. 934 
1892 VI (Brooks, d 1892) (note), 663; Ephemeris of, by O. C. Wendell 85, 
from A. N. 3131. 86, 184, from A. Ni SIG2.......c5....00.0d0cse cece a cessscecocevocsees 569 


1893 I (Brooks, g 1892) Elements of by S. C. Chandler 95, M. P. Maitre, 
185, J. G. Porter 470; Ephemeris of by S. C. Chandler 85, A. G. Sivas- 
lian 185, 279, F. Ristenpart 369, from A. N. 3162............ccecececsereereeees 569 

b 1893 (1893 II), Discovery of, by W. E. Sperra (note), 757; Observa- 
tions of, by W. E. Sperra 758; Elements of, by Boss 558, Porter 558 
Leavenworth and Wilson 558; Elements and ephemeris by V. Cerulli 
from A. N. 3192. 854; Ephemeris of, from A. J. 307, 934; by A. G. 
Silvaslian, 659; notes by H. C. Wilson, 658; William R. Brooks, 661; 
O.C. Wendell 660; Discovery and appearance, W. W. Payne, 596; Ob- 
servations of, James E. Keeler (note) 650; Photographs of (note) 660; 
Photographs of, by W. J. Hussey (note), 661; Spectrum of by W. W. 
Campbell, 652; G. E. Hale, 653; James E. Keeler..............c.cccccecceeeseeeees 758 

c 1893 (Brooks), Discovery of, William R. Brooks, (note), 854, 936; Etle- 
ments and ephemeris of, by J. G. Porter, 936; Photographs of, by E. 
Barnard (note) 


si Sais sass scapaKasma eh bee sesRubeestoeieaa mia aa eee renee sete 937 
WINE DUNE oosinessosivnceccnsesnesnocccssssseosnen 83, 179, 277, 369, 469, 569, 658, 757, 853, 934 
SE ERC. BIE ss ncisscccnnnssencessscccacsenesnaasaspnasbesseddacsbaacbaciestecereaieeee 121 
The Spectra of Holmes’ and Brooks’, W. W. Campbell...............:cccceseseeees 57 
Common, A. A., Two large new telescopes..............ssssccccccosscsessesssbesscosesscosesonses It 
Comstock, George C., On the atmospheric refraction at Madison, Wis............ 769 
Concave grating, On the use of the — — for the study of stellar spectra, Hen- 
ry Crew, 156; On a certain asymmetry in Professor Rowland’s, J. R. 
Rydberg, 439; Asymmetry of the, J. S. Ames (note)..............cceceeeeeeseeeee 562 
Congress, The astronomical—at Chicago, in 1893 (note), 78; of mathematics, 
astronomy and astro-physics, George E. Hale (note, 640; (note)........ 743 
Configuration of Jupiter’s satellites............. 81, 178, 369, 467, 567, 657, 756, 850, 931 
Constebution of the etrin35 tC Pic leer ities aes css sccciscsvsecsssicousseseisscsssocvosvesconee 718 
Of the Sun, The physical, Walter Sidgreaves..............csccsssssssssssssessecessseeees 826 
Contributions on the subject of solar physics, E. R. von Oppolzer...........sce0 736 


Construction of large refracting telescopes. W. R. Warmer.........ccccccsccceeeesseeees 695 














XUM 


Alphabetical Index. 947 





Copeland, John A., Astronomical and physical society of Toronto 
Copper salts, on the absorption spectra Of (NOtE).......cccecceeeeeseeeeteeeseesteeeetees 
Corona, The solar — of April, 1893, J. M. Schaeberle................cccceseesesseneeeeeeees 
Photography of the solar without an eclipse, George E. Hale (note)...260 
A new method of observing the solar — without an eclipse, M. I. Pupin 


oe eee eeneeneeeeeee 


(note), 362; Attempt to photograph the — from Pike’s Peak, G. E. 


Hale (note), 653; of April 16, 1893, Preliminary note on the, J. M. 
Schaeberle, 730; Photography of the — without an eclipse, G. E. H. 
(note), 751; Electro-magnetic theory of the Sun’s,—Hermann Ebert, 
804; of April 16, 1893, The form of, — J. M. Schaeberle, 693; Professor 


, 364 


eTRSTE SLES OE <= CHING) oi iiss oi ac csscancdccaiscnhcincescundncaacineandaceseceian 764 
Correction to the article: On the formation of rings as a process of disinte- 

gration, Dr. Wilhelm Mever (mote).......0:ccc..ccsssccccsosecseseccossccossssssesceaseses 765 
Corrigan, Severinus J., Probable origin of Holmes comet, 24; Note on the 

probable origin of Holmes’ comet, 99; Some effects of a collision be- 

tween two asteroids, 207, 304; The recent phenomena of Holmes’ 
comet (note), 182; The asteroid collision hypothesis, answer to Mr. 

Holmes’ objections (note), 474; On the opposition of Comet 1892 III 

CERO I  CUOD acacia ec deentadecnskcetgaatciactaceachtaiaasedictactaxeessaueaeeToltaatbee 936 
Cortie, A. L., The temporary star in Auriga..........ccecescseeceseeeeseeeeeseeeeeeeseeeneees 521 
Cours d’Astronomie par B. Baillaud (Notice)...............ccccseeeeseeeecececeeeseeeeeceseneee 287 
Crew, Henry, On the use of the concave grating in the study of stellar spec- 

SI sisi ch eid enn tans incite wacis iat nibcadatnlsdateaekinsocenchdocesinavehencdatimladebtia 156 
PanGlemni; WA; Age; (WOU seis cci iss ccccicnccscisccssiatedibecsistiastecsnscicteens cakes tnes 172 
Current celestial phenomena..............- 79, 177, 274, 367, 465. 564, 654, 752, 849, 920 
Cygni, P, Note on the spectrum of, James E. Keeler.............ccccceccecseseceeeeeeneeeees 361 
Darwin, C. H., The evolution of double stars................c0ccccecceeeeeeeeseeeeeceeeeeeeeees 413 
Davidson, George, Meteors of Nov. 23, 1892 (note) 86; Screens to protect 

telescopes from wind tremors (MOtE).............:ceceecccececeeeeeeeceeeeeneeeceeeeeees 379 
Denning, W. F., Drawings of Holmes’ comet (note), 371; New nebula 

I es ctedesb tira aaitcecitin cache cdaae basal ia incase tba Shsabnaced idan edaeeelee 189 
Deslandres, H, Remodeling the Paris reflector for spectroscopic work, (note). 173 
Determination of the Sun's rotation from the positions of facule, A. Belo- 

RSMITcay ths GF Be WU ad oc sas aiid cscs Sassiscénen ese cdsactictbelassenniehareos 635 
Determination of stellar rotation, Spectroscopic, J. R. Holt (note)... 646 
Dewar, J. and G. D. Liveing, Note on the spectra of the flames of some 

ANU E CR NGI RNI ois snt ccd cava ccatdadncesenctusiasencicasdssascccaasqcmectaoeibadaads 434 
Differential gravity meters (MOte)...........cccssceccesssccssseecessceseeseeceneeeceeteeseeaaceeenees 366 
Dimensions of small planets, D. P. TOdd,...........:::s:esessesesseececesecseenesceateeeseeeesees 313 
Disintegration of Holmes’ comet (note),..............csseesessssneeeeeeceeerseeeeensreceeeeeeeeees 176 
Dispersion of air, On the, C. Rumge,.........ccccccccccsssssrsrssssssssscssssescsscceceee soccceceeees 426 

\ proposed method of determining with great exactness the index of 

refraction and the, — B. Hasselberg...............:ccssseseccceeeeeeeeseeseeseeeesecenens 455 
Distances, Spectroscopic method of determining, of Binary stars, — Dr. Ram- 

OE: Csi i diciccixcctndc Ricks Rtas Mtn edie 273 
Distribution in latitude of solar phenomena observed during the third 

quarter of 1892, P. Tacchini, 262; During the fourth quarter of 1892, 

DCT accinivsetisecennsscthensssteasdictassiaddatibailacdaaiiectaiesncassatehvestgadalnatiaan 425 
Distribution of stellar types in space, On the, — J. Maclair Boraston............. 57 

Of the atacs,. Misia Be A; Cie ities ciic si sisisecctinscinvietisacicacsinnscronsnensscnadaialcaddad 515 
Doppler's principle, Distance of stars by the, (nOte).........ccccccce seeeessreeseesreceeees 472 
On the application of, — to the motion of binary stars, etc., T. J. J. See... 812 








948 Alphabetical Index. 





Dorthea Klumpke ee ne ds (ala SaieR ds Si sca Caebiaeiecbides SoseubiokomNat de eeuabecduceaweaes 857 


Dry plates, change of sensitiveness in, (MOtE)..............ccccccccscscsssssseesecseeeeseesseeees 860 
Double stars; The evolation of, C. Te Dare itisciiss siccccccc.cccssessscssccssvecscecsesiasis 413 
With new comparisons, Micrometrical measures of, — T. E. Espin (note); 

PONS TIG,, hs, OF oR PRREARURININD sso sas casei sss ssvecdocund¥csessssusisescupae Rises UNE Sibicadee 282 
SOUPAE IND ERE ERAN COUR) oi sn oats ii bi ocscaaci a ease aseeenecedntacad cn tess 861 
Double Star 70 Ophiuchi observations asked by A. D. Restun, 92; = 21435, H. 


C. Wilson, 112; 85 Pegasi (note), 187; 2 2525, Motion of (note), 188; v 
Coronz Australis (note), 189; = 1785, Period of, S. W. Burnham, 397; 
20 Persei (7 524), The period of, S. W. Burnham, 404; 6 Eridani, The 
motion of, S. W: Burnham, 587; 37 Pegasi, Orbit of, S. W. Burnham, 
678; 95 Ceti (A. C. 2), S. W. Burnham, 681; OY 224, Orbit of, S. 
Glasenapp, 702; On a graphical method of deriving the apparent or- 





bit of, T. J. J. See, 581; € Cancri,- The system of, S. W. Burnham......... 872 
seemaipes Tey BP Ticawew worthy (Otel) 5. oases ssc ccs cksccctiecdscenctdascnonMassesssce 187 
DheesGateniee; yg WN Ti; Mae (abe) assis... sscenecactsbrsectin inset gI 


Orbit of 9 Argus, (6 101), S. W. Burnham, 494; Orbit of ¢ Sagittarii, T. 
J. J. See, 510; Orbit of 70 Ophiuchi, S. W. Burnham, 585; Orbit of OF 


285, S. W. Burnham, 580; 6 416, Orbit of, 8S. W. Burnham................. 792 
Orbits, Recently computed, by Glassenapp (note), 187; by a graphical 
process, and on the elements @ and QA, T. J. J. See.......cceeeceseeeeeeeeeeeeeeees 885 
Beaheiia, ecm wes, TS Ss Fs Bee icivscciccssscccccses cn eevee emecennatiete 289 
Donati’s comet, Mr. Parkhurst’s discovery Of (MOtEe) ..........ccccccccssssssseeceeeeessees 572 
Douglass, A. E., The balance roof for telescope buildingS............:ccccccessseeceeeeees 207 
og es AUR RE Ln ee nD Ae REST PONE OS ET oor NOON CORT OC EPS Er fees mee ene eree arn ert Ter 202 
Dubois and Rubens, Polarization of undiffracted ultra-red radiations by wire 
SEEN E ROME) oor vs concites seas sncuscsdo se masscncds c4uma apace varbestde she tustastecintiess eee 847 
Dudley Observatory (note), 856; The new telescope of (note)..........::cccccceeeeeeee 924 
Eastman, J. R., Latitude and longitude of the new Naval Observatory, 699; 
Neglected field of fundamental astronomy...............ccccsccsccsssssssreressssees 126, 315 
Ebert, Hermann, Electro-magnetic theory of the Sun’s corona.........cceeseeeeeeees 804 
Eclipse, Solar, of Oct. 20, 1892, H. A. Howe, (note)........cccccccccscossssssssrosesecsess 88 


Photography of the solar corona without an, — 260; George E. Hale, 
(note) 364, 751; A new method of observing the solar corona without 


SI, NE occctess Sek cic ceseckucced neat geahbleiea nem ection 362 
POCORN IR RRO assess scecciscdeasccesscaceiiadstacictestsodetncssectleeaetecseanaee 267 
PETES, TRE As TAG1Oe (NORE) aiciiecesscccscicesscasvnscssceddebedsscictleiis aes tababiewees 271 
The total solar, April 15-16, 1893, (notes), 373, 461, 645; Lord Kelvin 

OS eae ae RE ae ere Ae ee nes. ATE Se ee 560 
Of April 15-16, 1893, Prediction regarding the solar corona, Frank H. 

MOE sein sscibcctisstestescnncaspscbonbcccaacpauesclaversdnaeis sical mtwateatesesuneNticieaa Rates 97 

Effect on terrestrial magnetism, The Sun’s, Lord Kelvin (note)............ccceseeeee ee 
Electric lighting, experiments in, H. A.“HOWE6..........:::ccccssssssecssssssscsssssseessesseees 505 
Electro-magnetic induction, solar, M. A. Véeder............. etl inci eetinmeavieheaten . 264 

Theory of the sun’s corona, Hermann Ebert...............000 sseseseessessserensanceesenses 804 

Theory of the sun’s corona (note), M. J. Pupin.........ccccscsssssssescessereeseeeeees 628 
Elements, The work of Kayser and Runge on the spectra of the —Jos. S. Ames, 226 

On the spectra of the — Kayser & Runge...........sssssssssssssssssessssesseesereresseseees 802 
Elongations of the Satellites of Saturn ............cccccceessesssseeeeeees saivesustenstiee jiveres Se 
English eclipse parties, A. Taylor (nOte)............:ssssscssssssscssssscsscssssessssssssecsssees . 271 
Engraving in Knowledge (note).............:ssc00eees sistedacetcadutabiadsecetsvapebidived cast soe 762 


Envelope of the Star DM + 30°. 3639, W. W. Campbell......... sasvebesabanecsdent seevee QT3 











XUM 


Alphabetical Index. 949 


Ephemeris of the Fifth Satellite of Jupiter 


bcidelaccaintastade: cecscssatiseedeedeteames 932 
Errata, No. 110, Walter Sidgreaves (note), 560; No. 114, H. A. Rowland 
(note), 563; No. 118, F. H. Bigelow (note) 848; No. 120 (note)........... 942 
Espin, T. E., Micrometrictrical measures of some double stars with new com- 
patina, totes: Diy Ss WW. Boerne ices asisss sc ck sccotcosainssncderscecabacsssdtocoae 282 
Evershed, J., Jr., The large prominence of Oct. 3, 1892 (note)............cceeeeseeeeees 365 
Some recent attempts to photograph the facula and prominences............ 628 
Examination of photographic lenses at Kew (note).............:ccecceeseeees , 





Exhibits at the Columbian Exposition, Astronomical (note) 
Faculz, Some recent attempts to photograph the — and prominences, J. Ev- 

CRIN | Fi oii a astra paki dpicen caiscadakaseesnd can sanetandtiiatieaneavon tdeasecsesceuiateaaaendaa 628 

On the Sun’s rotation as determined from positions of — A. Belopolsky, 632, 637 

On the determination of the Sun’s rotation from positions of, Dr. Wilsing, 6 


35 

Fee Ac, Bs CRUE Dy CR iad snes Festa cdiscs cesta nndewneibensciemdtadadixddedetelindaee 172 
Fényi, J., On an enormous prominence observed at the Haynald Observatory 

i isis aetna cian aihbpeiais cheek achaaneae 37 

Ferrel, Wilhtam, On the variable ater Algol. isi.sccccscessccosssssencessesensnnesaevaxctsetes 429 


Fifth satellite of Jupiter, The last observation of (note), 573; Ephemeris of 
(note), 756; Period of, E. E. Barnard, 788; observed by Young,(note) 856 

Finlay’s Comet (1886 VII), Ephemeris for, 469, 663; Search ephemeris for 
(note), 372; Passage through the Praesepe cluster, S. Glasenapp (note) 75 





Yb] 
Flame spectra at high temperatures, part I (mote)..............ccccecceeeecceeeeceeeeeeeees 647 
Flames, Note on the spectra of the,—of some metal compounds, G. D. Liveing 
DAD FDO WW 5ansa cas ccrcdas sciteareitinceccscsienceioes 434 
Flammarion, C., The planet Mars (note) go 
Fleming, Mrs. M., A field for women’s work in astronomy..............c::ccecceeees 683 
Stare having peculiar Spectra ........c....cceccssscsssocsssessscseessessosessssonsees 170, 546, 810 
Fluorite, On the refraction of rays of great wave-length in rock-salt, sylvite 
iG, Th. Tae Ts We. Gi aii is ks desc visits cswccivastenacscaiagittdedn 231 
Folie, F., A New Discussion of Peters’ Series of Observations Treated by 
Professor Chandler...................008 alatadchd stiseibliaskan shatsidupit aaddatescalaeaiemiactes 874 
Formation of rings as a process of disintegration, Dr. M. Wilhelm Meyer..... 407 
Frost, Edwin B., The Potsdam spectrograph............ccccecceeeeseeeeesseeeeceeee ere ee 150 


Photometric observations of the planets 
Galaxy, The structure of, W. H. S Monck (note) 
Gases, Separation and striation of rarefied (note)..............ccccesceeeecceeeeeoees Pees 562 

Radiation of rarefied (note)..............ccccccccccecssssssssccececssessccccccessscenceeees iinet 647 
Geometrica! construction of the oxygen absorption lines great A, great B, 

and @ of the solar spectrum, George Higgs,.............ccccccccceeeeeseeceeeeesnetes 547 
George A. Hill appointed Assistant Astronomer in U.S. N. Observatory (note) 938 
Glasenapp, S., New variable star in Aries, 503; Orbit of a new rapid binary 

star 20 Persei = £ 524, 499; Orbit of the binary star 6 416, 402; 

Orbit of the double star OY 224, 702; Passage of Finlay’s comet through 

the Presepe cluster (note) 









etal Raisin in eu ati k sins askasdasundinusatgmciaeestons 759 
Glass mirrors, silvering, C. H. Chandler (note). ...............cccccceeeeeeeeecceeeeceeeteeeees 93 
Gore, J. Howard, How the Earth is measured................. ssa lchneae all 26 

Gothard, Eugene v on, Studies on the photographic spectrum of the planetary 
CULT teed OE CHIE EW GEN iiaisa ties sce dass cshstsimcgrnaricticsaiacceencebdacaebatins 5 

Graphical method of deriving the apparent orbit of a double star trom the 
I FB Bs CG isis sida si nncsccciidnstatacicdadectishbicawnrdnticnembvtsasdeen 581 

Practical method of determining double star orbits by graphical process, 
and on the elements of @ and A, T. J. J. Se@..........csssssscsereccceeeeseeseeeseees 835 





| 
i} 
| 





950 Alphabetical Index. 





Grating, Oa the use of the concave, for the study of stellar spectra, Henry 
I aici Ria i dn cc cence bana Lea 156 

Gratings, In theory and practice, Henry A. Rowland, 129; On a certain 
asymmetry in Professor Rowland’s concave, J. R. Rydberg, 439; 
Asymmetry of the concave, j.S. Ames (note) 560; Selective absorption 


ay Ur ER OD ainsscdcnscnaTedscnicnsicvntacsdaneacsis cdease tasceucusednadievoncncesent 562 
SPRAY; DREMEL RCLENS OLS i ainsi sd iscecien ccs spmictnans cscs cscisadececceusetedsbsavonsenaies 366 
Gravitation, An ultimate means of testing the universality of the law of, 

SSR be Bete ce cchi sca icsccdiencctanbadiuascabincedenstaiqentaneseadoummiagiohdibeaastacineninacs 812 
Greenwich Royal Observatory, The new 28-inch refractor for (note)............++ 668 
Hadden, David E., The appearance of Holmes’ comet (note).........:::ceceeceeeeeeeee 278 
Hale, George E., Chicago academy of sciences, section of mathematics and 

IN Gh inncccwces Sis Siasuasitdniacsyesidtenewineibinsenabidackaddsssemeeseisaascs 94, 285, 477 

On the probability of chance coincidence of solar and terrestrial phenom- 

CTD vs adn scdencincscntaccssavceaccsesccsnsesecueescacoussveswscccsessesesccees sduesbbbedadesswssneddenentes 167 

Ee RITA 0s sicsnccitenkncestacnesnsscnsnniisd® oinatuescanteiesiomanluneteanistebieaas 241 
Photography of the solar corona without an eclipse, 260; (notes).......: 304; 751 
Spectroscopic notes from the Kenwood Observatory.........::ccccceeseeeeeeeeeeeees 450 
SRE RINIM OTCEIET OS DOS (MORE) a 555 siscisesencssctcscecctevicssaghsoseesdacennseeasessansess 653 
Attempt to photograph the corona trom Pike’s Peak (note)..............20005 653 


PIEMONTE iss Firs csk sc cagecauvsiendacenstecbondipeeecsscsccieradenkéoniastes 
Harvard college Observatory, Astronomical work at, (note) 
Hasselberg, B., Note on the spectroscopy of sulphur 





A proposed method of determining with great exactness the index of re- 


SCE MN THE GAB DECEIOM: OF CG sos csi cats ccccisindenigacds niece in stiadewiepsssetetes 455 
Haverford college Observatory, New director for (mote).....0.....:.ccecseececeeeeeeenees 189 
Haynald Observatory, On an enormous prominence observed at the, Oct. 3. 

IN UGG iss acess sdceisc cicees sassduchasidsbncacandqssvensvavisiecssntdssedivoisucwins 37 
Heat, Absorption of — in the solar atmosphere (mote )..........2..cccceceeeeecceeeeeeeees 463 
Heliographic longitudes referred to the solar magnetic prime meridian, F. H. 

i Ne OE AE REE AOE NOTE TOOT OT TE OEP TIE te RTC ST 821 
Higgs, George, On the geometrical construction of the oxygen absorption 

lines great A, great B and @ of the solar spectrum............ cess eeeeeeceeeee 547 
Hill, Chas. B., Method of reducing time observations with trausit Instrument 212 
Mistory of the bolometer, On the (note)..............0sscccsscsscoressccceccscsssessoesecoserseuss 78 

Of astronomy, A new edition of Miss Clerke’s (note)..............:se0seee eens $46 





Hodgkins fund prizes, Circular concerning the, S. P. Langley (note)......... jae 560 
Holmes Comet (1892 III), W. W. Payne, 18; Probable origin of, S. J. Corri- 
gan, 24, 99; Physical appearance of, H. C. Wilson, 31, T. E. Seagrave 
(note), 84; Elements of, by Kreutz 83, Berberich 83, Schulhot 83, 183, J. 
R. Hind 369; Ephemeris of, by Berberich 83, A. G. Sivaslian 84, H. C. 
Wilson and A. G. Sivasliar! 183, from A. N. 3153 370, C. S. Benton, (A. 
J. 305) 854; Course of, in 1893, H. C. Wilson (note), 83; Disintegra- 
tion of (note), 176; its probable relation to the zone of asteroids, 
Daniel Kirkwood (note), 182; new outburst of light, H. C. Wilson 
(note), 179; G. W. Hough (note), 180; Remarkable transformation of, 
E. E. Barnard (note), 180; Recent phenomena of, S. J. Corrigan (note) 
182; Spectrum of, James E. Keeler (note), 272; The outburst of light, 
E. O. Lovett (note), 277; Appearance of, David E. Hadden (note), 
278; Drawings of, W. F. Denning (note), 371; Suggested origin of, 
Edwin Holmes (note), 370; The asteroid collision hypothesis, S. J. 
Corrigan (note), 474; Perturbations and ephemeris oOf...................006- 934 











XUM 


Alphabetical Index. 951 





Holmes’ and Brooks’ Comets, The spectra of, W. W. Campbell..............:ceeeeeee 57 
Holt, J. R., Spectroscopic determinations of stellar rotation (note)................ 646 
BROee The TE Bi ae ERE on ain poche sssctadesstnecsdvienseainassescesidadmnsaatessupunneeld eo 
Hooke, Robert, On a recent theory of ring formation (nOte)............:ccceeseeeeeeeee 766 
Hough, G:. W., Wekasta’ COmMet (oie ccc siicvescsecissiesecdssenaswassessatactisiancacbielaniane 180 
Howe, Herbert .\., Solar eclipse of Oct. 20, 1892 (note)...............ccccscsssssoeeeeeee 88 


Experiments in electric lighting we 
Occultation of 6 Piscium observed by Miss Lottie Waterbury (note)........ 89 
Huggins, William, Note on the spectrum of Nova Aurigze 
The Tulse Hill Spectroscope 





Huggins, William and Mrs., On the bright bands in the present spectrum of 








DROWN: PSNR oe ccs Scvosn saga gusdudes nua cave txdadeabundesacscsneskadpseldesonmumtaaegann 609 
Hussey, W. J., Photographs of Comet b, 1893 (note)................ccccccesesssseseseees 661 
Hydrogen line Hf in the spectrum of Nova Aurigz and in the spectrum of 

Cactus tiabes, VictOr Semen rsiccccsccc cassis casncsicvccovenseccvanceatdscstuaaviesstne 159 

Envelope of the star DM -+ 30°.3639, W. W. Campbeell...................ccecceces 913 

Spectrum, The ultra violet, W. H. Pickering (mote)..............ccccccsccssscsscsccees 171 
Investigations, Herr Schumann’s, On the ultra-violet spectrum, (note)........... 365 
Intensity, An absolute scale of, for the lines of the solar spectrum and for 

quantitative spectrum analysis, L. E. Jewell....................ssessssssssssseeees 815 
Jacoby, Harold, The astro-photographic chart, 117; New York Academy of 

Sciences—Section of astronomy and physics.............. 285, 286, 383, 478, 940 
Janssen’s, M., spectroscopic observations on Mont Blanc, (note)..............0 845 
Jewell, L. E., An absolute scale of intensity for the lines of the solar spectrum 

and for quantitative spectrum amalySis...........cccccccccccsessscsssscsesessseescees 815 
Jupiter and its satellites, William H. Pickering.............cccceccsseessssseseeeseeeeeeeceeees 193 
Jupiter's family of comets, W. W. Payne, 800; (mote)..........ccc0cceseeeeeeeeeeeceneeeee 767 
Jupiter, Some recent markings on, Mary W. Whiting, 22; Goruitations of, 

Jam: ZS; BGOS; Te. Se MEAP CE ssi oi ceisincstces ssicarsecnccscsceosssssaiasaceatieuees 276 

aie Ries CUNNN  ccatccine sosui ean caecenencnbantingatdetacbuaad gidaiadedkasanackeadebabuaslensbake «as GUN 
Jupiter's outer satellites, The rotation of, William H. Pickering............ wieeadates 481 
Satellites, William H. Pickering, 390; Shadow of (note)........... ccceseeceeceeees 925 

Kayser, H., and C. Runge, On the spectra of the elements, 802; The work of, 
POW Se PI ive satacccinedecccajecndaisinaiznet’ diecicentbecseaniiaaadamanninccisaibel siacecngiiitaamatd 226 


Keeler, James E., The modern spectroscope, 40; Spectrum of Holmes’ comet, 
(note) 272; Visual observations of the spectrum of # Lyre, 350; 
Note on the spectrum of P. Cygni, 361; Observations of comet b 1893, 
(note), 650; The wave-lengths of the two brightest lines in the spec- 


trum of the nebulz., 733; Spectrum of comet b 1893, (note)..............4 751 
Kelvin, Lord, The sun’s effect on terrestrial magnetism (note), 74: The total 
eclipse of April 16 (note)........... uecsganavhnesatecunbinnadeapedegestiatauapas saciaebasseteets 560 
Kenwood Observatory, Spectroscopic notes from, George E. Hale.................. 45° 
Kew, Examination of photographic lenses at (MOtE).....0.-...ccccceeeeseeeeeeeeeneteeeeeee 464 
Kirkwood, Daniel, The development of solar systemS...............ccceeceesseseeeeeeseees 594 
Holmes’ comet, its probable relation to the zone of asteroids....... irk sdvansccae seen 


The Leonids or meteors of November 13 
Relation between the mean motions of Jupiter, Saturn and certain minor 
WIR coca scscasiois dcecncsbacdauaads tev ectencuncadielouedih <gadeccnemcesambtne ie ihiniwamie 302 
Tuttle's comet and the Perseids or August meteors 
Klumpke, Dorothea, The bureau of measurements of the Paris Observatory... 783 





385 





Lalande gold medal given to E. E. Barnard (note) .............ccceecceececeeeeeceeeeeee was hee 
Langley, S. F., Circular concerning the Hodgkins fund prizes (note)............... 560 








952 —— betical Index. 


Large prominence, The — of Oct. 3, 1892, J. Evershed, Jr. (note).............:s000e- 365 

Telescopes, A. A. Common, 11; Work for, Edward C. Pickering................ 114 
Latitude and longitude of the new Naval Observatory, J, R. Eastman........... 699 
Leavenworth, F. P., observations of the parallax of O. Arg. 14320............... 206 
Leman, On a new pendulum NEN S555 esi cat sessnedens tur eansderdueteecicctewnibeee 882 
Lenses, Examination of photographic at Kew (mote)...........ccccccssssesseeeeeseeeeeees 464 
Leonids, or meteors of November 13, Daniel Kirk woO0d.......... cece ceccceeceeeeteeeeee 385 
Levett, E. O., The outburst of light in Holmes’ comet (note ).............cccccceeeeeeee 77 


Lick telescope disturbed by wind, S. W. Burnham (note) 
Light, The absorption of — in space, W. H. S. Monk... eee eeeeeeeeeeeeeeeeeeee 
Of cadmium, comparison of the international meter with the wave-length 









eNom cso svacnciunnsssesseneelssaséacbines weasdsdinpaeaateshakionntalisiaisies 556 
Line of sight, The Potsdam measures of motion of stars in the —(note) :...... 271 
Liveing, G. D., and J. Dewar, Note on the spectra of the flames of some metal 

RIDIN ve sicerccncicesaastsnanysadeupeiinacausecvessaceocdscsteionsens Souenstatecewenl on asions 434 
Lockyer, Norman J., results of stellar spectrum photography at South Ken- 

SIN RNID cnc 2i5 sci lana Gaines spies dna das veghacnice snlacciansedae updbeannauincess pueneke 273 
Logarithmic tables by G. W. Jones (Notice) 383 
Longitudes, Heliographic, referred to the solar magnetic prime meridian, F. 

H. Bigelow............-.--ecsesssssotrecsseessscesecseesecsesesessssassecsecsacsnssacsnsensescessees 821 
Longitude operations at Greenwich and PHOCORPAPING WOFK 5..0255.i6ccsscescescesscrs 607 
Lunar photography,S. W. Burnham (note), 377; Witha visual telescope, Roger 

MINIS MODI so reise.2s sGnsnesokatdss béapaabesesubgi\ but sbubbanensissusksasdastocesssestanseneonere 648 
Lyre, 8, The spectrum of, A. Belopolsky (note), 174: Researches on the spec- 

trum of, A. Belopolsky, 258; Visual observations of the spectrum of, 

Ne I kos sci ccaccotecsideacessctccansipivhenies censteinduhs. tabs ahseRhiseansaebiaess 350 
Magnetic perturbations, sun spots and, in 1892, A. Ricco, 33; Solar electro- 

— industion, M. A. Veeder, 264; Storm and aurora of Jan. 7 to 10, 

1886, Veeder, 449; fields surrounding the sun, The two, F. H. Bige- 

I cree al be deg 0 ae a cing ueonctaca se prepeamnaes ceicadeaaescucedaudetedtodeeviis fs soutedns 706 
Magnetism, The sun’s effect on terrestial, Lord Kelvin (note)...................0000 74 
Manila Observatory, Mounting of telescope for (MOte)............ cece eeceeeeeeeeeeeeeees 855 
Markings on Jupiter (Plate IIL), Mary W. Whiting... ceeeeseeeeeeeeeee 22 
Martin, E. S., Occultation of Jupiter, Jan. 23, 1893 (note)..........cccesseeeeeeeeeeeeee 276 

SMR UU OTOL CII oss ss de Seccce ccd cansssnsderacdcuccvesstdessebncbeceiesiesenst 279 
McFarland, R. W., Biela’s comet (note).................ses.cccseee cosescccecscceesssccsesceccsees 278 
Measures of motion of stars in the line of sight, The Potsdam (note)... ........ 271 
Measuring plates of the astro- photographic chart, A micrometer for, W. H. 

WOR MMB hansen trc aes sex ceosevies Resuatos conn sucaocsleacnev ouaisorsbieeesedeteele 588 

Photographic plates, A new apparatus fOF..............cccccccccceeeeeeeessetseeeeeeeeers 512 
Metal compounds, Note on the spectra of the flames of some, G. D. Liveing 

IN acSics ss oacas bed aniscch cas eibaesedeses banekdeashasssccavasaussabassseWisenssteunids 434 
SNE SEEMIIEE BOWERS BOE CINDOE) gc cccvossscnccvesesconcosesciacacsesscoveeDiserssovsassbecicetssteses 374 
Meteorological balloon (note)...............0.ssccccccccssscccscccssscsscccccerenccscccccesscccscesccess 366 
Meters; Ditlevential gravity (MOE) «......25..<cscssssescsessecesesdacccossseves scsnsnsescesvedscseveses 366 
Meteors of Nov. 23, 1892 (notes), George Davidson, 86; Frank E. Seagrave, 88 
Method of observing the solar corona without an eclipse, A new, M. I. 

RMI OINED ess 0s oe css cic 55 dcissexecs sos ececsntevensddecesdaatenct wins eiecb A cetueaceaenieatants 362 

Of determining with great exactness the index of refraction and the dis- 

persion of air, A proposed, B. Hasselberg...............cccccessesssssseeeeeeeeeeeees 455 
Metre, Comparison of the international with the wave-length of cadmium, 

aN casos ca cpien cilia teaica ov tokaadneeduaacce anya vie alan RAGE Eoin 556 
Meyer, Dr. M. Wilhelm, On the formation of rings as a process of disintegra- 

WY oasis pc cscicreesas oan cgcdcascoucanas cteedes eseesabesnsiasas coccedssoreeen rays as eerapiaertak 407 

Correction to the artlcle: On the formation of rings as a process of disin- 

RINE No ccse nh ts Sol ioss co datcaecs yoncepuamunnadenpemancs acemeueaes 765 
Michelson, Albert A., Comparison of the international metre with the wave- 

length of the light WOE MORIN aa sevtvnxaves. coos ebacsesesstscvecestincsssinienccatcmiaata 557 
Micrometer for measuring plates of the astro-photographic chart. W.H. M. 

NOMI aS oa oso thcrsascuiss cel an uaceuunec cba panadoksacndasndnee AeE GN BOs ee NES ss 
Minima of variable stars of the Alyol type, 82, 179,275, 368, 467. 567, 657. Lng 933 
PIN hoses orn scnisaa phacsnesenotatenesb shocnssoemeees 88, 168, 276, 372, 469, 8 

Rm RU ONE, NOE. NNET. WONIEE 55 sc.onecéssoichcdstesenssdaseacsaccUesasuasecsinocssccscbedseostors 109 

Photograpltic observation of, Max Wollf.............cc:ccccccssseececeesseceeeeesreeeeeeeees 779 
Missouri botanical garden banquet of the trustees (note)............:ccc:cccesseeeeeeees 471 








XUM 





XUM 


pa.cunannuninie Index. 953 





Modern geometry of point and circle by William Ghat Smith (Notice)..... 191 
Modern spectroscope, The, VI, James E. Keeler, 40; VII, L. Becker, 542; VIII 

WOU NNN 5s oan capidccnesdaadudccunaiale nach aiooagulada dooasadda dicteaiaaneasackoneaaeepaceaee 615 

Mont Blanc, M. Janssen’s spectroscopic observations on, (NOte)..........ecceeeeee 845 
Observatory, Dr. Janssen’s visit to (mote)...............c.csccccccccccccccccssssessceesecees 858 
Monck, W. H.S., The proper motion and spectra of stars.............ccceseeeeeeeeeee 8, 811 
ERS GROG PUION OF TE TI WORE isis sniaves cckcdsccadestenccecdcccsacsaesevsdavadisecceantbcets 107 
Te SPOCEN A AMEE MORIN OF BEIU 655 cssssisccsivcnccssscisciacssnsceusacscestsnstacadedsntoues 513 
Note on tie Draper Catalomee: (WOU) ci ssincsisceccicccvesessesccccccsecedscosasaseccaustanaees 379 
The motion Of the Golas Gy Steet (MOLE) sii.isieessscccess cecssecsscsssesvessceiwesensesstbceds 93 
Fe: GREECE CW COTE Y CHEE Yi oasis ssid tiissceniiesscaccrececstcdsnssusidnsseanedecdetareenaeiee 381 
OEE CCN CO aa ea sass esd csv snsgonidutasaaancnauneinactiecdanniatecaceateaes 93 
Motion, The proper — and spectra of stars, W. H. S. Monck................ 3, 513, St 
Of binary stars, On the application of = Se s principle to the, etc., T. . 

i a aaa ca cata as a gin cass aa pacananldance kona acs toca 12 
Motions of stars in the line of sight, The Potsdam measures of (note)........... 271 
Nautical almanac office at W ashington, Investigation of (note), 664; under 

RIOR MUR IG REINE CHINE oo si cc acdscsgsed scsi sins ctcteedcnes diane Geoncearsinccseeal acca asaenats 760 
Naval Observatory, iatitude and longitude of, J. R. Eastman...........ccccceeeeeeeeees 699 
Nebulz, Studies on the photographic spectrum of the planetary — and of the 

mew star, Eon: Wom Got. oe ois ccscssiincisesisncscessns.eeccensssicecstsdesesoncninnds 51 

The wave- lengths of the two brightest lines in the spectrum of,J.E. Kecier 733 
Nebula near € Perset (N. G. C. 1409) (9b) onc sccnceccciscsccsccescsoncetecésacsenssuscstanncas 471 
New Astronomical Observ RY AG ATEN: CHORE ion sis cccsninsncdpcccntcndsiceziadiensecns 763 

Seeksastes, WY. TF. Dreeneih COCO iss ssiciccccssccssdncscccsceacsansssetcecandesnseuneiaguasebeeds 189 

Royal Observatory for Edinburgh (note)...............cscccccccssssesecccceesssseseceeeees 761 

Star, Studies on the photographic spectrum of the planetary nebule and 

GE PEN, TAMER NE Wah CCAR RNa iss icckin ssn cccnccncésssanciarnontacedeceadadistanaiensven 51 

Edition of Miss Clerke’s history of astronomy (NOtE)..........ccccececeeeeeeeeeeeeee 846 

Telescope for Drake University (mote)...............cccccccsccscosccsssscsscccecssscsecssscees 380 

Variable star in Aries; S: GIMQGHE DD. .a.<<scisssiescnisccscaccscsdsseasecessscdsddcassenadaaeess 503 

Table of standard wave-lengths, Henry A. Rowland..............ccccseeeeeeeeeeeees 321 

Discussion of Peter’s series of observations treated by Professor 

SRI RNB pais vs secas ancccicaceesinasaacechieskiccsunicandsasaccotmeataameneelcaamnna 874 

Whee ie Merrean: TEC.) WO iiss .sscscsscacscstansssccestassskansanciavccotsscasdassmbeevetedtaaases 896 

Wa CD ics ck sc i eccctichnc daccacancebuusepecsnsdnjanes: taumasaaeuceedbnpheaaee 928 
New York academy of sciences, section of astronomy and physics, Harold Ja- 

CO CB indie ease Kccoksccicsictiisizansneacsuaans 240, 285, 286, 383, 478, 940 
WRG WrS ANE ROCER ioc ciccicsescinsccssccssccsecosed go, 186, 280, 376, 470, 570, 663, 760, 855, 938 
Note on the Draper catalogue, W. H. S. Monck (note)..........cc:cccceceseeeeseeeseeeeees 379 

Preliminary on the corona of April 16, 1893, J. M. Schaeberle...............++ 730 
Nova Aurige, Observations of, from Nov. 9 to Dec. 14, 1892, W. W. Camp- 

bell, 149; The hy drogen line Hf in the spectrum of, and in the spec- 
trum of vacuum tubes, Victor Schumann, 159; Recent observations of 

(note), (74; Position for November, 1892, by Barnard (note), 188; 

Isadc Roberts (note), 270; Note on the spectrum of, Wm. Huggins, 

349; Notes on some recent observations of, W. W. Campbell, 417; On 

the bright bands in the present spectrum of, Dr. and Mrs. Huggins, 

609; Considering the nature of the spectrum of, W. W. Camphell, 722; 

Be Aes, WI aisas ad ies 4cataiaaucbodanscdencuyastituacesusacecsteceuepicionskoaaussdeieiaemmmnaas 896 
November meteors, E. E. Barnard; H. C. W., (motes)..............0. cceseeceeeeeeeeeeeees 938 
Observational astronomy (NOtE).........ccccccccccrsrcscccssssnpssccsccscssececsecsececeeeccceeeeses 38 
Observations of Nova Aurige from Nov. 9 to Dec. 14, 1892, W. W. Campbell 149 

Ol Nowa: Avartaee,, Get CROC O oi ois ncn cscsccccscpseccsccsesscscsses! dnsdsccsscarectebaeiaaste 174 
Visual, of the spectrum of 6 Lyre, James E. Keeler...............:::ecccceeeeeeeeees 35 
Notes on some recent, of Nova Auriga, W. W. Campbell..............::0000000 417 

Of the planets, Photometric, We Pe iced dscns cccascctantdandatcenetiomaen 619 

Of comet b, 1893, J. E. Keeler (note).........cccccccccccssccsccscscsccccssscssscssssscssecees 650 

On Mont Blanc, M. Janssen’s spectroscopic (NOtE)..........cccseeeeseseeeeeeeeeees 845 
CODER CIS; “TRE CGO ais os cis cakes asses ds ccictinemeaicenctt nein 667 
Observing, A new method of, the solar corona without an eclipse, M. I. 

Wicpenean Cina caie cats caccactusaw eeansiacdesdacicdinassedssancinnasonceneutaniacamenianets 362 
Occultations of o Piscium, Nov. 30, 1892, observed by Miss Lottie Water- 

Deep, Eis TREO GG asi is casa tihccadadicescccsscacsseatcndsnspentitassaeemsernactons 89 

Visible at Washington.................. 81, 178, 276, 368, 468, 568, 657, 754 851, 930 








954 nena Index. 








O-Gyalla Observatory, Report ae SOF (HE) sisi as cleo Maitland 645 
GA seandd Bea Ambre aig Liibe) x ..cics<..o<c.0cslsstacsacensesescvescnssens aisitveiasSocsectices 669 
ENE ROSIN, SHOOT T MRINNIE Ts 5 csciscinccassesivccsasacasscancrcievedscecsseaebswacasioneseentes 689 
Oppolzer, Egon von, On the origin of sun-Spots...........c:.cccsecceeeeeeeeeeeeeeeeceeeeeees 419 
Contributions on the subject of solar physics..............cccceecceeseseeeeeceseeeeeeees 736 
ADE IAE OE OO MIE BBO I WIG sais ccd chskesccctnsssiccsccessesucsetendssantstbescccedsine 793 
Ee eee aI a diss coacecs si ccanesencivescbincenactedocsieedSbas 494 
DE the brary Star GF £NG, S CImmCO Ri eis veiisinisnse cass ci cccccescsscasecticcadseenscesens 402 
ROD REE aCe 6 MN ic kacdoasssicestesieceuitcvascccipontecscstsue den ocessudecsbasecensed 792 
Of a new rapid binary star 20 Persei (7 524), S. Glasenapp................0008 499 


Of the double star O¥, 224, S. nana app 
Of OF 285, S. W. I ait Stk seed signscrdinsinieniadiags aUaaeaea 
ee NR oor WF OMNIA 502s oiaicsccce ds ctceceseveasannshostexdescnsussecasesasecocsvessuess 
Of 70 Ophiuchi, S. W. Burnham 
OPE NRE eh oh Osa ssiscsscvecuinainccasceavsavsachesstasscevsudeaguateusnioccsbjeestees 
Origin, On the, of sun spots, Egon von Oppolzer 
Oxygen absorption lines, On the geometrical construction of the, great A, 





great B and @ of the solar spectrum, Geo. Higgs............cccssesessessseeeeeeees 547 
Absorption CRED RIMINI RIGS sion piss dccaven econ vvssececcedsancclvtsvcatnasssisatianresdeessecats 562 
Parallax of O. Arg. 14320, Observations of, F. P. Leavenworth..................06 206 
Of Webb’s planetary nebula, B.D. + 41°.4004 (mote)... cceeseseeeeeeeeeeeeee 857 
Paris Observatory in 1892 (note) 474; The bureau of measurements of, Doro- 
CRN os 5055 setuid ne eo eden danneuckeutend Aaenaicdoeabas tery isccrosaco te Teet 783 
Reflector for spectroscopic work, Remodeling the, H. Deslandres (note)... 173 
Parkhurst, J. A., Comet 1889 V, in Jupiter’s satellite system (note)................ 856 


Payne, Wm. W., Astronomy in 1893, 102; Comet b 1893, 596; The Holmes’ 
comet, 18; The Jupiter family of comets, 800; Systematic study of 


WOE eo icicle Nr schon da ahiaentvlin’ seen asap ware nD aN ee sea ae aes od Rae OR OE CEPT iad 602 
SPA REEL, DEE: TCR i555 iss ccs cccicdes sede cobcssaacdenviccdeseesebesc divs scescesioee 8&2 
Period of the fifth satellite of Jupiter, E. E. Barnard....................ccccscccccosceceees 788 

Oe she A eB Oo ee a a a rE A ER eee 404 
Nee enn te PINON 5 oc eset lea cobccnsasuseanassScctéeucdwacbod stad yleaweuavoutaeioete 397 
Perkins, C. A., Polarization of undiffracted ultra red radiations by wire 

SN MONE DUINIO eos dns vane dan er ncabennndakeusd cicasdsccukcbencoAesscuasserstasees tudes 847 
Perseids and Tuttle’s comet, Daniel Kirk wo0d................cccccsccceetcosscescceesceeee eee 789 
Perturbations, Sun-spots and magnetic, in 1893, A. RicCO............cceseseeeseeeeeee 33 
Peters’ series of observations treated by Professor Chandler, A new discus- 

DNR Ets MOINS 5 5 asscnsssgiusnakdcsnsnnsia asust'sbuvtevecsnaadtensssabasimasacUesestecestaeeted 874 

Star catalogue derision, J..G. Porter (note) .....:..0..scssssescesesessevsssoosastesscceeed 281 
Phases and aspects of the moon,......... 82, 178, 275, 369. 467. 569, 655. 756, 851, 930 
Phenomena of Jupiter's satellites....................000 82, 178, 468, 568, 656, 755, 852, 931 
Photograph, Some recent attempts to, the facula and prominences, J. Ever- 

RO Bi bia dcich ssicdalecacctie dip casvasdedses absduseaput snctcdgbedsus Wetestessvesedatepadtesehsinee 628 

The corona from Pike’s peak, Attempt to, G. E. Hale (note)...............::00 653 
Photographic catalogue plates, Reference stars, T. H. Safford (note).............. 572 

The astro-photographic chart, Harold Jacoby.........::sesecseesseseeeserseneeeecees 117 

Lenses, Examination of, at Kew (MOLE) ...seeseeecessereesecsseereeesseessnneneeeeneeeeees 464 

Plates, A new apparatus for MeAaSUTIUG.........ccccccccesseesesssseesesessseeenececeeeceeees 512 

Spectrum of the planetary nebule and of the new star, Studies on the, 

NN DNS sel 25, ca sn ctiedsncsekcIpndasddadaccansndscsews Didduvdsbesbedeudecebestiee 51 
Photographing minor planets, Dr. Max Wlf.........ccccsccceccceesessesseseeees eiiaieees 109 
Phvutographs of the broadening of the lires in sun-spot spectra (note)............ 573 

Schumann’s, of the ultra-violet spectrum (nOte)..............::sesseeceeeeeeeeeeeeeeees 171 
Photography of sun-spot spectra, C. A. Young, (moteS)..........::ssseeeseseeeeeeees 647 171 
Of the solar corona without an eclipse, George E. Hale (note) 751; 260, 

NINE aco ccm Rieder hea sareasdaenntadeadicketda Uebslédbuastcoswet celakasseapeevtasbeontieuce 364 


Eclipse, A. Taylor 
Results of stellar spectrum, at South Kensington, Norman J. Lockyer 





OER ace tiecsSercsncasde bipbctesk< oiteseeddcus couvcasbdcewivdasscacdavcusenciedapteducteebossaowand 273 
Gs is Ul . MOPARS AAMIBE obs ssscasccsscundscovivacdonncien cedcpseatesdsiecsdssadtavceboeces 377 
On certain technical matters relating to stellar, Max Wollf.............:cseeceeees 622 
Of the spectrum of comet Swift, E. von Gothard (note).............:cccseceeeeeees 645 
With a visual telescope, Roger Sprague ( note ).........cccccsccccssssesseserereeeeeeees 648 

Photometric observations of the brightness of the asteroids, (note)............... 570 


Observations of the planets, E. B. Proet........ccc.cccsovvsssesccscstesssenssssecoesetensiees 619 














XUM 


Alphabetical Index. 955 









Photometry, A new method of stellar (nOte)..........cc.ccccccceeeeceeeeeeeeeeeeeeeeeeeneenees 646 

Pliotospbere, The ature Gf (ete) ..c.......cscccisciciscsesesisccssssienasoadectniceasasncbecnioal 926 

Physical appearance of Holmes’ comet, H. C. Wilson..............:ceeceeeeceeeeeeeeeseees 31 
RWC CHG onsen cscs cacscissdetatbesn ccs ncdvacanecavebas cinnccniescensconcesmdadedimmassnnndda 667 
Constitution of the Sun, The, “Walter CONE Goins icrecsngeaien .. 826 

Physics, Solar, Contributions on the subject of, E. R. von Appolzer............... - 736 

Pickering, Edward C., The constitution of the stars, 718; Work for large 

ECIESEO PER: .5..5..525..<002065 


Pickering, William H., Polar inversion of planets and satellites,692; Jupiter's 
satellites, 399; The planet Jupiter and its satellites, 193: The rotation 
of Jupiter's outer satellites, 481; The ultra-violet hydrogen spectrum, 






















(note), 171; The total eclipse of April 16th (note)................ccccccsessscsnnes 
WRI DUO ia os sk sesso ce sso catetaticersdine: 79, 177, 274, 367, 465. 564, 

Mare by Canmulle Finainintioit: (nOte x. 6. sisicn cess ceiscsieciceccucssdansenstuctesetontanigen 
Wenn, Ty Ellen: ME Clecie (net) iin. isc cscisscscssiss dncssusesacacocsascesstateneoempaataas 
Planetary nebule, Studies on the photographic spectrum of the, and of the 

SRE SURE, SER With GOUT oss ks ss cseiecessscscccncscinaatnqeessadtncepnaasnantins 51 

Planets and satellites, Polar inversion of, William H. Pickering. ... 692 
Photographing minor, Dr. Max Wolf.......:cecccesceseesceseeeeeseetseeseneseeeesteeeeees 109 
Photometric of observations of the, E. B. Frost...............cccccececseeececececeeees 619 

Planiwphere by M. W. Harrimgton (0Gte).......-.ceicsscsescccccesescsssdscmnscovatacsssuinesio . 190 

Planning for preater telescopes (GOCE) iis. ic ccscsscceisnisdeesccssesscscsccsensscesnhasgaesussaebiea 37 

Polar inversion of planets and satellites, William H. Pickering................02..+ 692 

Polarization ot undiffracted ultra-red radiations by wire gratings, Du Bois 

ene Waa CARN kak catenins ar decaccncehnsacctadsoctadccmscenenne PAE 847 
P opular astrOnoaty (NOE)... <0i-cs.cccddssccstseccassscessaces --379, 4790 
Porter, J. G., Elements and ephemeris of comet c 1893, 936: Elements of 

comet 1893 I (Brooks 1892) (note), 470; The Peters’ star catalogue 

decision (note), 281; The star of Bethlehem. ...................cccccsscceesceeseceees 6 
Possibilities of the telescope, Alwan G. Clarken.......cccs.cccscssanssrascansncendsnanosesantunces 319 
Post, Charles A., The balance roof for telescope buildings..............c:ceececeeeeeeees 400 
Potsdam spectrograph, The, — E. B. Frost..............ccceceeeee sone ~«« 256 

Measures of motions of stars in the line of sight (note).............. < 2 
Preliminary note on the corona of ae 16, 1893, J. M. Schaeberle................ 730 
Principles of elementary algebra by N. P. Dupuis, M. A., F. R. S. C. (uote).... 863 
Pritchard, Rev. Charles, D. D., F. R. S Liticinn te ddinteinalesavinlddeide-salewaniickaatedakeea shade dsaemadaas 592 
Probability, On the, of chance coincidence of solar and terrestrial phenom. 

Cia i Ree RN iain once lass date daces jonctinacsnsnsacanncnveersddudoseaoaaeaapoatanaeaaees 167 
Problem of solar motion, Truman Rei y Sees 6: scsisiss,cindi eatsciasasteermees I 
Proctor’s wiemiony, Hamar B00 (W0te icccsciissciscicccicisdesictacccicesesedsccsdssandiamapsaconaess 663 
Professor Barnard at: Bvaneton (Ot) in ccsscicinsaisenciscccccsscccnccessccsoecsssencarcssonseases 378 
Prominence, On an enormous, observed at the Haynald Observatory, Oct. 3, 

1892, Julius PENVi.........ceeeeeeeseeceeeerseseseem@essesseenessentenesstertseensenneeneas 39 

The large, of Oct. 3, 1892, J. Evershed, Jr. [note]... ges 
Prominences, Some recent attempts to photograph the facula and, J. Ever- 

MONE Fis asck scares seksi ctacecstaaesducdaapeatbasobnandshaansse solace sucaces ci telbaoad oeteaaa te 628 
Proper motion and spectra of stars, W. H. S. Monck..........0. ccsseeeceeeeeseeeeeceees an 
Publications of the Observatory at Berlin [mote].............::::c:csceeceeseeseseeeceeeeeees 281 

Of the Cincinnati Observatory, No. 12 [mote ]...........cccceeesecseeeeceeeeeeeeeeeseeees gI 

Of the Observatory of Lyons, by H. C. W 

Of the Observatory at Karlsruhe [mote]..............:c:cccceeeeeeseeseeeeseeeeeeeees 
Publishers’ notices..............cccecceeeeeeeeee g6, 192, 288, 384, 480, 576, 672, 768, 864, 942 
Pupin, M. I., A new method of observing the solar corona without an eclipse 

[note], 362: Electro-magnetic theory of the Sun's corona [note}......... 928 
Radiation of raretied gases, K. ‘Angstrom CUONO os saccccisceaca eestphiaexoen 647 


Rambaut, Dr. A. A. Spectroscopic method of determining distances of binary 
GUNG CHOON vc Skies cisincnnsicccounanthiintdadacesaedusdcuddcetnandeate’ abelanasdabnaadiamedaies 
The absorption of heat in the solar atmosphere (note) 
Rarefied gases, separation and striation Of (MOLE)... 
Radiation of, K. Angstrom (MO0te)..:.c..cccccceseeeeeeseesetesenees caseeeseeeceeeenes 
Rate of standard clock of the Bothkamp Observatory, H C. Wilson (note).... 27 





Rayleigh, Lord, Sec. R. S., On the theory of stellar scintillation... 834. g21 

Rays, ‘On the refraction of — of great wave-length in rock-salt, sylvite and 
fluorite, 31. Rishemwe and B..W. GW ncececcensncccccenssesscsncasssacsensdenecheuuaisasts 23 

Re-appearance of Finlay’s periodic comet (mOte)............::scccccccscssssesessssrerereeeene 569 








956 ne Index. 


Reducing time observations with the transit instrument, Charles B. Hill....... 212 


Reflecting telescope of Sir William Herschel (note) ...........:.cceecccssscssssseeeeeeeseeers 666 
Reflector for spectroscopic work, Remodeling the Paris, H. Deslandres (note) 17 
Refracting telescopes, Construction of, W. ye" mipiincennionrseborrttieg, ian 





Refraction, On the — of rays of great wave-length in rock-salt, 
fluorite, H. Rubens and B. W. Snow 
A proposed method of determining with great exactness the index of — 


ylvite and 





and the Giepeteien Of ate, Bo Haase iene .....siii..sisccosscecscvveesdsdsceczietiesseas 455 
Refractor for Dr. Janssen at Meudon [note ].......::0.....cccscescocooseosssasscccceesscoeneveses 764 


Relation between the mean motions of Jupiter, Saturn and certain minor 
planets, Daniel Kirk wo0d...........ccsccsesesosescsssosseses 
Remarkable meteor, E. S. Martin [note] 





Remodeling the Paris reflector for spectroscopic work, H. Deslandres, [note]... 173 
Ricco, A., Sun-spots and magnetic perturbations in 1892.01... .........ccccseeeeeeeeeee 33 


Ring formation theory, Robert Hooke [oS eee eee eee 
Report of the O-Gyalla observatory for 1892 [note].. 
Researches on the spectrum of 6 Lyre. A. Belopolsky 
Resumé of solar observations made at the Roman college during the third 
— aN Nae hrs AERIS os spcsiccress ci spdcesnesnucccecattaddlvenhes ise Mauskieenss 
Risten, A. D., asks observations of 70 Ophiuchi 
Roberts, Isaac, Nova Auriga [note].............sceseesseeeeees ‘ 
Rock-salt, On the refraction of rays of great wave- ‘length i in —, sylvite and 















fluorite, H. Rubens and B. W. Snow k cc aasvey odaubrecedsaconcser wesc sieniaea uatebintcasa 231 
Rotation of Jupiter's outer satellites, William H. Pickering.........0.....eeeeeeee 431 
On the sun’s, as determined from the positions of faculz, A. Belopolsky, 632 637 
On the determination of the Sun’s—irom the positions of tacule, Dr. 
oc, ea a ene SE PUTED ONCE AE Peee Pea EOLe Rape ie Ver it puakSasssmadadescudscccsnapecsasere ons 35 
Spectroscopic determination of stellar, J. R. Holt [note]... eee 646 
Rowland'sconcave gratings, On a certain asymmetry in, Protessor—J. R. Ryd- 
BONE ois Deals sok oes lcd ptea sa secishvhicedeuissbad sas oancadeesapanenewacacniassossneetetSesseteacesauseneuee® 439 
Rowland, Henry A., Gratings in theory and practice, 129; A new table of 
ARMA NNN NPC IO 3 0. Spnccncs casts cs cones set Panciccnavessncavuelasudsueasssdskavetteses 321 
Rowland’s list of standard wave-lengths [noOte]...........c...ccccsesseeeeeeeeeeeeeeeeeeeeees 280 
Royal astronomical society, fellows and associates of H. H. Turner [note]..... 860 
Rubens, H. and Benjamin W. Snow, On the refraction of rays of great wave- 
length in rock-salt, sylvite and Muorite...........cccccccoccoccossssssosscsscseseecsssee 231 
Runge, The work of Kayser and — on the spectra of the elements, Joseph S. 
ICG..<<<.5.: RaLpineesEnGlies pebahee supephnsageecad eases casshin {ph acassdecseisusessunbacsunaaoracnieeraies 226 
UE a -c NO Es LON RAM CUIU OE GRU ck cisco st saa dcesde tb eecssinn cass wicdbvnrsedeseesTidecadeseseeens 426 
and H. Kayser, On the spectra of the elements... seeeseeeeseeeeeeeeees 802 
Rydberg, J. R. ,On acertain asymmetry in Professor Rowland’s concave grat- 
MM cares c cake sh ccs degen ants sasasectanasucsotwedssab teeusobatebasciecancucteRiceiercoaseancanpeasteaees 
Safford, Truman Henry, The psoblem of solar motion........... I 
Reference stars for ‘photographic catalogue plates (note)... 2 
Satellites of Saturn, Elongation Of...............ceeeeeeeeeeee TE ne TORE ree Ore I 
MIRON NN MNEs SNE EIN iacss cas sccusdcacctacieduntopscsondscoupeceodacessadesscbegassaeed 468 566 
Scale of intensity for the lines of the solar spectrum and for quantitative 
spectrum analysis, An absolute, L. E. Jewell... ..........cccceeeseeseeeeseeeeeeeeeees 815 


Schaeberle, J. M., On the form of the corona of April 16, 1893, 693: The so- 
lar corona of April, 1893, 7; The total eclipse of April 16 [note], 461; 








Preliminary note on the corona of April RM IR es bck cesciesecccdictascadicecs 739° 
Schumann, Victor, The hydrogen line, HA in the spectrum of Nova Auriga 
and in the POCEEINN OF WHCMMET ROR. Sasi iscsecsssccsscncccccctccssccsscccesesesseesess 
Schumann’s photographs of the ultra-violet spectrum (note).. ve 
Investigations on the ultra-violet spectrum [note].............ccccesseeeeeeeeeeeee 
Science of mechanics, a critical and historical exposition cf its principle by 
en I IN 5 2 nic bncicacnev ioasesddasinavacdabsvss otcacasteesKmkTabdeeverves 862 
Scintillation, The theory of stellar, Lord Rayleigh .. a8 Gat 
Screen for large refractors, E. E. Barnard (note)..............ssssecsscssssssssescsssseseees 762 
Screens to protect telescopes from wind tremors, Edward S. Holden (note).... 471 
To protect telescopes from wind tremors, George Davidson [note]............ 379 
Seagrave, Frank E., Meteors of Nov. 23, 1892 (mote)...............cc0:ccscssssseeseseees 88 
Searle, Rev. George M., Probable advantages in astronomical photography 
RE NIN 5d acne dcseccsn i eaeucescdieisconeremtenade Easing 377 




















enamine Index. 957 





See, Dr. T. J. J., On the cpetiaante of Doppler’s principle to the motion of 
binary stars as a means of improving stellar parallaxes and orbits, 
and as an ultimate means of testing the universality of thelaw of 
gravitation, 812; Evolution of the double star systems, 289; On a gra- 
phical method of deriving the apparent orbit of a double star from 
the elements, 581; The orbit of ¢ Sagittarii, 510; Chicago academy of 
sciences, section of mathematics and astronomy (note), 940: Ona 
practical method of determining double star obirts by a graphical 


process, and on the clements: §)- and Aiac.scisississcccisicsscicscadccascassocsscseeases 885 
Selective absorption of gratings, F. Paschen [note]............:sseseseeeeeeeteeeees 562 
Sensitiveness in dry plates, CTI OF EEE sete cs cscs ntnacsevccecndecuaasszcemutteciens 860 
Separation and striation of rarefied gases [MOte].........::::cccccsseseseeeeeeseeeeneeeeeees 562 
Shaking the Foundations of Science (MOte)............:ccccceceeseesseseecceeeeeeeeeesenseneeees 374 


Sidgreaves, Walter, The Solar Chromosphere in 1891 and 1892, 539; Errata, 
No. 110 A and A-P, 883; line 2, Spectrum of Nova Aurigz (note), 560: 


The plrysical constrtution Of tise Sti. 5. sicssiessiceccssssccccassccentssecdcacarsdsesdies 826 

SUITE WEAN IU Os sisi ca hci nks sk aakdatannsareianaadacadedncsceasasaedeneeeee 928 

Snow, B. W., The ultra-red spectra of the alkalies (note)...........ccceseeeseeseeseeeeeee 73 
H. Rubens and Benjamin W., On the refraction of great wave-length in 

COCR GATE, Ry TUR AIG TIONING cscs 5siiaes a dsestescinandaseeesddatcecsdadareiaceccundaceibads 231 

Sky, blueness of, at high altitudes, E. E. Barnard (mote).........cccecsccccsecceeeeeeeees 750 

Solar atmosphere, the absorbtion of heat in the, (mote)............ cece eeseeeeeeeeeeeee 463 

Chromosphere in 1891 and 1892, W. Sidgreaves........csscesesseeeeereeceeseneee 539 


Corona of April, 1893, The, J. M. Schaeberle, 7; Photography of the — 
without an eclipse, George E. Hale, 260; (note) 364; A new method of 


observing the — without an eclipse, M. 1. Parpen (make) iccctsicoccte ence 362 
Corona of the total eclipse of April 15-16, 1893, Predictions regarding 
ine WF renee TS Eo dns setts cacassthacdsasivetsadeedscvscendadeccdunaaeaiaed 
Eclipse of Oct. 20, 1892, H. A. Howe (note), 88; The total, April 15-16, 
EDD ECCI case sivetctcnts cess sceascanscenadesnkscdenasicesadcissinasmnsscatancslaseuseel 373, 461 
Electro-magnetic induction, M. A. Veeder...........cccccccccccsccscceecseeeeseeeeerseeeees 264 
Magnetic prime meridian, Heliographic longitudes referred to the, F. H. 
DO is irae div os 3s Secezeal cok he sdabeacen vaddadg dl masamaicinuaosimiatinwdasateeadica Rae 821 
Motion, The problem of, Truman Henry Safford.........cccccceeeceeeseseseee ceeeeeee I 
Observations, Resumé of, made at the Roval Observatory of the Roman 
college during the third quarter of 1892, P. Tacchini..................:cc00008 39 
Phenomena, Distribution in latitude of, observed during the third quarter 
of 1892, P. Tacchini, 262; during the fourth quarter.............cccsseseeeeeee 425 
Physics, Contribution on the subject of, E. R. von Oppolzer.............ce:cee0e 736 
Statinticn wie BOOA, Wee WON i cas cscs staccato sci ds shia ssaccncncesasdatecaatcszqeicacimsucitadees 263 
Spectrum, An absolute scale of intensity for the lines of the, and for quan- 
titative spectrum analysis, L. E. Jewell.........ccccccsccseseceseeeccsteeceseeecenees 815 
System, The Development of, Secale MN OPN os cecsnscocsccstecanscsndersdsanblans 594 
And terrestrial phenomena, on the probability of chance coincidence of, 
COO EE Se aaa sis pica sens acacia nanan ecatvas nathan sadonicatinbtaccdaiedietigpaeeabata 167 
Space, on the distribution of stellar types in, J. Maclair Boraston.................. a SF 
The absorption of light in, W. H. S. Monck........ccccceeeees one esr vors 107 
Spectra, the proper motion and, of stars, W. H. S. Monck........ccc.ccccececeeeeeeees 8, 811 


Of ‘Holmes’ and Brooks’ comet [f and d 1892], W. W. Campbell, 57; of 
the alkalies, The ultra red, B. W. Snow [note], 73; on the use of the 
concave grating in the study of stellar, Henry Crew, 156; Stars havy- 
ing peculiar, M. Fleming, 170, 546, 810; Photography of sun-spot 
[note], 171; The work of Kayser and Runge on the — of the elements, 
Joseph S. Ames, 226; Note on the of the flames of some metal com- 
— G. D. Liveing and J. Dewar, 434; and motion of stars, W. H. 

Monck, 513; of flames at high temperatures [note], 647; Photog- 
ie of sunspot, C. A. Young  tnotel, 647; of the elements, On the, 


OE Ge UII a ciiics a casaiicacencadinctonndasiséatasicchustdassctssihaleasdimcbiecadedaixe 802 
Spectroheliograph, The, George E. Hale..........ccccsssccssssccccesseseeeeeseeseceeecseeeeeeees 241 
Spectrograph, The Potsdam, Edwin B. Frost.......c.ccccccceccceessseeecceseecceeeeceeeeees 150 


Spectroscope, The modern, IV, of the Allegheny Observatory, J. E. Keeler, 40; 
VII, of the Royal Observatory, Edinburgh, L. Becker, 542; VIII, The 
Tulse Sp iy MED csitesnnscinsante secidsicicincnsindiinidnicancaiiibabacaagabiilied 








958 Alphabetical Index. 





Spectroscopic work, Remodeling the Paris reflector for, H. Deslandres [aote} 173 
Method of determining the distances of binary stars, Dr. Rambaut [note] 273 


Notes from the Kenwood Observatory, George E. Halle...........:cscssseesseeee 450 
Determination of stellar rotation, J. R. Holt [mote]............ cee seeeeeeeeee 646 
Observations on Mont Blanc [note ]..................ccscssssssssscccsececesesssssssssesscsees 845 
Spectroscopy, Note on the — of sulphur, B. Hasselberg..............sccessssssseeeeeeeees 347 
Spectrum of sulphur, On the probable, J. S. AmeS.........ssceseecssseeseeetseeseeeaetsees 5° 
Studies on the photographic — of the planetary nebulz and of the new 
MN REN WINN MIRE 5c 2 sisgi des ce 255k sip nna cacdiaceshweuscucbessucesessesddceccsen 51 
Of Nova Aurigz, The hydrogen line H,3 in the, and in the spectrum of vac- 
RN AER VICES IRINA 0 55 55 555 5 05s Sh cassis eden chons sastived ccevertesbiesbeieiecs sé 159 
The ultra-violet hydrogen, W. H. Pickering [mote].............cccccssssssseseeseeeees 171 
Schumann's photographs of the ultra-violet [Mote]..........cccccccesseeerssesseeseees 171 
Of # Lyre, The, A. Belopolsky [note], 174; Researches on the, — of 6 Lyre 
a OM NNER sii Ss since casasnkdadoniencéoincstveishsnaccbuneusckossoceed 





Of Holmes’ comet, J. E. Keeler [note] 
Photography, Results of stellar, at South Kensington, J. Norman Lock- 








ME MIO I icgesicves cs sbsbcct jo scewicabedinakdagcs cast edauck es save Sesddouccnencdadidbue vanesd sovsbeonas 273 
Of Nova Auriga, Note on the, Wm. Huggins..............cccccesssesceeeeeeeeeeseeeeeeees 349 
Visual observations of the — of 6 Lyra, James E. Keeler...........:.:000 eseeeeee 350 
Note on the — of P. Cygni, James E. Keeler................ccccccccsccccecsssenseeeeneeeees 361 
Herr Schumann’s investigations on the ultra-violet [note]...............ccccee 365 
Oe Ng Ay WN sc IN issn s casas cans cncaicnindescnsedanonsscbokeuansiadedsncess 555 
Mianretson — Of oxe Pen [ROG]. ...isec cis ccnscecccccccsssacsscecsbdecetdecssssnesessscesseneesas 562 
On the bright bands in the present — of Nova Aurige, Dr. and Mrs. Hug- 
GM Sore A LRG sige otL ot ds o5utuas a50s ba deca aba ee eh honaccks tateyadhe su seddbed emCUasNEe 
Of comet Swift, Photography of the — [note]...............csssesesssseseseseeeeeeeeeeee 6 
Of comet b 1893, W. W. Campbell [note],652; George E. Hale [note], 653; 
MAA SE NEE FRE cis iiss dc casks sasccsnvsdecacannndaceccasaectesees besaaesutbstacdecsins 75 
Of Nova Auriga, Concerning the nature of the, W. W. Campbell............... 722 
Spectrum of the nebula, The wave-lengths of the two brightest lines in the, 
Su MUTI S5S Sink d sucha 2bs sds cacdnonake 1; dbscbdecnus Racoabuedebadecansorielesvcdscaubeesidaiesee 733 
Spectrum analyses, An absolute scale of intensity for the lines of the solar 
spectrum and for quantitative, L. E. Jewell............4 Bideconcessetevsevesteséuse 815 
Sperra, W. E., Discovery of comet b 1893 [note] 
ismerwattaoein OF COMET Ey TBD G onic cscvesccccsccscescssnccssasccccasedosucebscuscaubessesssssoees 
Stahn, J., er ninth regular meeting of the Baltimore astronomical society 
MOE J .nvecrvcccccccescccncccsccccccccsccsecsecccescoccscocccccscccsoccecscescoseoesose sececccsccosoreccees 
Star of Bethlehem, J. G. Porter, 6; Lewis Swift... ...ccceccscssscceseceeeeseeneneeenseenees 105, 
Star, On the variable — Algol, Wm. Ferrel...................ccccocccssssssccccccccsssssssccscees 
The new variable, in Aries, S. Glasenapp.............. 
The temporary — in Aurige, A. L. Cortie 
DM. + 31°.3639, Hydrogen envelope of, W. W. Campbell... 913 
Stars, The proper motion and spectra of, W. H. S. Montck.............cssssssseeeeees 8, 811 
Having peculiar spectra, Mrs. M. Fleming SI SECA ER POOR 176, 546, 810 
The Potsdam measures of motion of — in the line of sight [note]............... 271 
The spectra and motion of, W. H. S. Monck..... ...scesseecesceecesesesssseenenceneneses 513 
The constitution of the, B. C. Pickerinw......ccrcccccosssscsscsescee seccaccsscosesesoocesese 718 
Distance of, by the Doppler’ s principle Tested sens sdedeasonsasnvethods conbeaaietinmseotia 472 
Spectroscopic “method of determining the distances of binary, Dr. Ram- 
NO NR sa sis TicnaatsSSeatisane. csi cksdeantassisesscunbcsdeesbbcssadecdstiaccbissiadiieWeneleesians 273 
The distribution of the, Miss A. M. Clerke ..........ccccsscsssseseesseseseeseeseeeees saiets 515 
And telescopes, by William T. Lynn, F.R.A.S. [mote]... ccsssesseseeeeeees 479 
a Ae at es ai odin cscs snsicin ais bedancceb esi wavecedSebacesbenedieiabiesesinnie 263 


Stellar parallaxes and orbits, On the application of Doppler’s principle to 
the motion of binary stars as a means of improving, etc., T. J. J. See 812 


Photography, On certain technical matters relating to, Max Wolf.......... 622 
Photometry, A new method of, [note]............ccccccccccecccccercccccsonscesassceseescsees 646 
Rotation, Spectroscopic determinations of, J. R. Holt [mote]............cceeeeee 646 
Scintillation, On the theory of, Lord Rayleigh socschigbaabsckidcbedssbercsviaenlesal 834. 921 


Spectra, On the use of the concave grating for the study of, Henry Crew.. 156 

Spectrum, Results of, photography at South Kensington, J, Norman 
ORME biissiest osscsssevenssscctninaceephonsoaisbbhasbisosscnbelinbabaeisisa abies 273 

Types in space, On the distribution of, J. Maclair Boraston..............c00eceeeee 57 




















Alphabetical Index. 


Storm, The magnetic, and auroras of Jan. 7 to 10, 1886, M. A. Veeder 

















Striation, Separation and, of rarefied gases [NOte]...........:.:cssssseceesecstecceeeseees 

Studies on the photographic spectrum of the planetary nebule and of the 
new Star, Eugen von Gothard...........cccccccscsscssessessceseccecsssesescsssssereceees 51 
Sulpher, On the probable spectrum of, J. S. AME€S..........:cccccsessseeeessscceeeesseeeees 5° 
Note on the spectroscopy of, B. Hasselberg............:::csssesesssseseeeeeseeees sua ey 
Sun, moon and stars, Astronomy for beginners, by Agnes Giberne [Notice]... 671 
The two magnetic fields surrounding the, F. H. Bigelow.................ccceeeeses 706 
The physical constitution of the, Walter Sidgreaves...........ccceseesseseeseeeeeceees 826 
RUMOCY OF, Bi POVGRUEE, U8 os teecccnsssstsesinssotvenceccnkasshaosaasnassesiavioondiseniausdeckhacsneuseun 914 





Sun’s effect on terrestrial magnetism, The, Lord Kelvin [note] 
Rotation as determined from the positions of facule, On the, A. Belopol- 


WE isi dicieacncansticcn Saceahe ida snanbtamn ee aewsed tipatie ths sdoantcenectoaantunlcae euediaal 632, 637 
Rotation, On the determination of the — trom the positions of facula, Dr. 
RMN hays r05iést snksdskonasacersnsesainben: cidapigaden te Naccusisactior sane 635 
Corona, Electro-magnetic theory of the, Hermann Ebert, 804; M. I. Pupin 
BIO Baas css caccacdsaishis sanddasecdaccialesasaaoassitaesusdacissceaescacusticndtmssaauiacniaaae 928 
Photoaphere;, The nature of (note) ....:<<i..ececascsseccceosnecsonsessestssesssvedeswessesviaees 926 
Sun-spot, Unusual appearance in a, Miss E. Brown [note]............ cceeceeeeeeeeeees 74 
Photography of — spectra [note] 171; C. A. Young [note].................200 647 
Sun-spots and magnetic perturbations in 1892, M. A. Veeder................cceeceeee 33 
On the origin of, Egon von Oppolzer....c..cccccccccccecccessseseeececeeeceteeecceseseceeeeess 419 
Suspension of pendulum, Figs. 1, 2, 3, 4 and 5.2... cccecceceeseeeeceeceeeseeeerens 883-886 
Swift, Lewis, Removal ot Warner Observatory from Rochester, N. Y. [note]... 380 
"Be DUE OE TCO i id cpa osiccnrsssisssectidnisacaccqenasaaiiccmato Aidbidaigdaaaas 105 
Swift’s comet [1892 I] A. G. Douglass [note] 202; H. C. Wilson [note]........... 184 
Comet [1892 I] ephemeris by H. C. Wilson and Miss C. R. Willard........... 184 
Svlvite, On the refraction of rays of great wave-length in rock-salt, — and 
fluorite, H. Rubens and B. W. Snow...............cccccccseccesecsecceccceseccceccesceees 231 
System of € Cancri, S. W. Burnham............ a Soutien orcisaienadaata eda tuk aae 872 
Table of standard wave-lengths, A new, Henry A. Rowland.............ccc0. ceeeeees 821 
Tacchini, C., Resumé of solar observations made at the Royal Observatory of 
the Roman college during the third quarter of 1892..............ccccceeeeeeeeee 39 
Distribution in latitude of solar phenomena observed during the third 
quarter of 1892, 262; During the fourth quarter of 1892.................00.. 425 
Taylor, A., Eclipse photography, 267; English eclipse parties [note]............... 271 
Tebbutt’s Observatory, Report of [mote]... eseeeseeeeecsseeeeseeeeeceeeecceneeeess 939 
Technical matters relating to stellar photography, On certain, Max Wolf...... 622 
Telescopes of the future, Alvan G. Clark... cccccccecceeeeeseeeesecceeeeeeeeeeereeeeees 673 
Temperatures, Flame spectra at high, [mote ]...............c::ccccecsseeeceeeeeeeecccesseeeeeees 647 
Terrestrial magnetism, The Sun’s effect on, Lord Kelvin [note]..............0.-000 74 
Phenomena, On the probability of chance coincidence of solar, and, George 
Why I <icocachscaakcnaeaccuenak deta tiaeaaiausaueneinacephaiadibinonasbacpeinseiewtngeneeicaet ae 167 
The opposition of comet 1892 III [Holmes] Severinus J. Corrigan [note]....... 936 
“FUME GE Cie Wiis OIE) i ai vnaoacas scans ies sciciccaceseceesussesesctosansaducesesaascbaaeaaaes QI4 
Of stellar scintillation, Lord Rayleigh.....................ccccccceeeccecececeeeeseeeeees 834, 921 
Todd, D. P., Dimensions of small planets....................cccccceeeeeeeesceececeeceereceeeeees 313 
Total — panes cnetoonseananon [notes] 373,461; Lord Kelvin [note] 560; 
I Ei siossiccigsvansapenndhdcqanvoncenleiebdsadadicdaacadddainuniinescuigubetaaancainiabcanaddasigatinln 4 
Transit of Mercury at Davidson Observatory May 9, 1891 [note].................. 88 


Treatise on plane and spherical trigonometry by Edward A. Bowser [notice] 59 
Turner, H. H., Fellows and associates of the Royal astronomical society 


BINGE i cacsinics sccadsncnduly sate tos stench sd baaad ge soubiack scsi uthccipeaacdetn uaantdeudadateuee meet 860 
Tuttle’s comet and the Perseids or August meteors, Daniel Kirkwood............. 789 
Ultra-red spectra of the Alkalies, The, B. W. Snow [mnote]..................cccecceeeeeee 73 
Ultra-red radiations, Polarization of undiffracted, by wire gratings, Du Bois 

SUNT TINE CN a csicica east taciinsosvccucssencicscunsstdesisactinniniansadennipaate bea 847 
Ultra-violet hydrogen spectrum, The, W. H. Pickering [note].................ccccc00 171 

Schumann’s photographs of the — spectrum.............cccccccccccceeeeeeseeessaneeeeeers 171 
Schumann’s investigations on the — spectrum [note].................ccccceeeeeeeees 365, 
Underwood, L. W., Students’ work at the Underwood Observatory [noce]..... 190 
Unusual appearance in a sun-spot, Miss E. Brown [note]..............cccccceeseeseeeees 74 


Undiffracted ultra red radiations, Polarization of, by wire gratings, Du Bois 
SEITE Ce casi oncaetiicaciatncinttrebinianih ss séeaanbesedabain cass euveaaennhimaita 847 


960 Alphabetical Index. 





Vacuum tubes, The Hydrogen line Hf in the spectrum of Nova Aurige and 
in the spectrum of, Victor Schumann 
Variable star Algol, On the, Wm. Ferrel 
In Aries, The new, S. Glasenapp 
Visible Universe by J. Ellard Gore [note] 
Veeder, M. A., Solar electro-magnetic induction 
The magnetic storm and auroras of Jan. 7 to 10, 1886 
Visual observations of the spectrum of 6 Lyre, James E. Keeler 
Telescope, Lunar photography with a, Roger Sprague [note] 
Vogel, H. C., On the new star in Auriga 
Warner Observ atory, Removal of, Lewis Swift [note] 
W.R., Construction of large refracting COTCBCO POR oases sdsdsbas serecsdscctsteocseseniv 
Wave-length, On the refraction of rays of great, in rock-salt, sylvite and 
fluorite, H. Rubens and B. W. Snow 
A new table of standard, Henry A. Rowland 
Comparison of the international metre with the, of the light of cadmium, 
A. A. Michelson 
Of the two brightest lines in the spectrum of the nebulz, J. E. Keeler 
Wendell, O. C., Comet Rordame [note] 
Western union time [note] 
Whitney, Mary W., Some recent markings on Jupiter [Plate III] 
Wilsing, Dr., On the determination of the Sun’s rotation from the positions 


Wilson, H. C., The comets of 1892, 121; The double star = 2145, 112; New 
outburst of light in Holmes’ comet, 179; The orbit of comet 1889, V, 
793; Physical appearance of Holmes’ comet, 31; Publications of the 
Observatory of Lyons [note] 92; The rate of the standard clock of 
the Bothkamp Observatory [note],276; The November meteors [note] 938 
W. E.,and Dr. Rambaut, The absorption of heat in the solar atmos- 
phere [note] 
Wind at the Lick Observatory, E. E. Barnard [note] 
Wire gratings, polarization of undiffracted ultra red radiations by, Du Bois & 
Rubens [note] 
Wolf, Dr. Max, Photographing minor planets 
On certain technical matters relating to stellar photography 
Photographic observation of minor planets 
Wolf, R., Solar statistics in 1892 
Wolsingham Observatory [note] 
Woman’s work in astronomy, A field for, Mrs. M. Fleming, 683; [note] 
Yerkes’ telescope (note) 
Young C. A., observes Jupiter’s fifth satellite [note] 
Young, C. A. - photography of sun-spot spectra [note] 
' Zodiacal light 








